Ultrasonic studies, densities and viscosities of binary liquid mixture of ethylamine and benzyl alcohol have been measured at different temperatures at 30 0 C, 35 0 C and 40 0 C. The experimental value of speed of sound (u), isentropic compressibility (βs), intermolecular free length (L f ), viscosity (η), available volume ( Va), molar volume (Vm) and Nissan's parameter (d) have been calculated of ethyl amine and benzyl alcohol in the pure state as well as mixture over whole composition range were measured at 30 0 C, 35 0 C and 40 0 C. These properties also provide important information about molecular packing, molecular motion and various types of intermolecular interactions and their strength, influenced by the size shape and chemical nature of component molecules.
INTRODUCTION :
The ultrasonic studies find extensive applications, as sound speed in liquids and liquid mixtures is intrinsically related with many parameters which characterize the physico chemical behavior of the liquids and liquid systems. Mixed solvents rather than single pure liquids are of utmost practical importance in most chemical and industrial process as they provide a wide range mixtures of two or more components in varying proportions so as to permit continuous adjustment of the derived properties of the medium. Intermolecular interaction in various binary liquid mixtures at different temperatures have been studied by several authors. [1] [2] [3] [4] Physico chemical properties like density, viscosity and speed of sound have got considerable importance in forming theoretical models as well as their applications in a number of branches of science. A considerable progress has been made theoretical understanding of liquid-liquid mixture. 5 -8 The binary mixture are indispensable for many chemical process industries e.g. petroleum petrochemicals , where physico chemical processes are involved to handle the mixtures of hydrocarbons ,alcohols, ketones etc. for accurate designing equipment it is necessary to know the interaction between the components of mixture. The thermodynamic studies of binary solutions have attracted much attention of scientists and experimental data on a number of systems are available from review and publication. 9 -22 Viscosity, density measurements and the properties derived from these are excellent tools to detect solute -solute and solute -solvent interactions. It is used in so many fields of scientific researches in physics, chemistry, biology, medicines and industry. The present paper deals with the measurement of density, viscosity, speed of sound, molar volume, available volume, Nissan's parameter and their excess values of binary liquid mixture ethyl amine and benzyl alcohol at different temperatures, 30 0 C, 35 0 C and 40 0 C. This technique using ultrasonic instruments is in the tremendous use in measuring the rate of flow of blood through the human body and getting images of vital organs of the body like kidney, liver blood vessel and foetus etc.
METHOD AND METARIALS :
The organic liquid ethylamine and benzyl alcohol were obtained from E-merck. Density and viscosity measurements were carried out using a thermostatically controlled well stirred water bath to maintain temperature. The densities of pure components and binary mixtures were measured using precalibrated pyknometer with an accuracy of ±0.053% at 30 0 C, 35 0 C and 40 0 C. Viscosities of the pure liquids and their mixtures were measured using Ostwald viscometer. The flow of time of pure liquids and liquid mixtures were measured using an accurate stop watch with a precision of ± 0.1s. The purity of chemicals was checked by comparing with their densities with literature values [22] [23] . Ultrasonic velocity was measured by single crystal ultrasonic interferometer model (M -84) at 2 M Hz. Frequency. All measurements were made in a thermostatically controlled water bath with temperature accuracy of ± 0.1 0 C. The molar volume of binary liquid mixture is given by
Where Vm is molar volume , M 1 and M 2 are molecular weight of pure components and X 1 and X 2 are mole fractions of the component 1 and 2 and 'ρ'is the density of the liquid.
Excess volume (V E ) of binary liquid mixtures of varying composition were calculated using relations
Where V obs is the experimental value of volume of binary liquid mixture
'ρ' is the density of binary liquid mixture of given composition measured. V id refers to the Value for ideal binary mixture
Where M 1 and M 2 are molar masses and ρ 1 , ρ 2 are densities of component liquid in pure state. X 1 and X 2 are mole fractions of first and second liquid.
Thermodynamic properties like isentropic compressibility (βs) and intermolecular free length (L f ) are calculated using following relations
Where 'K' is temperature constant, 'u' is speed of sound and 'ρ' is the density of liquid. Available volume may be calculated as
Where Vm' is molar volume, 'u' is speed of sound of the liquid, 'u ∞ ' is the speed of sound at infinity, which is equal to 1600 m/sec.
'η E ' is the excess value of viscosity, X 1 &X 2 are the mole fractions of the liquid 1 & 2.
RESULTS AND DISCUSSION:
The results are shown in tables (1 to 4) and figures (I to IV). Deviations in the properties computed demonstrated that their exist a molecular interaction between unlike molecules of the liquid mixture. The experimental values of speed of sounds, densities, molar volumes and their excess values for the system of ethylamine and benzyl alcohol are shown in table -1. The table -2 shows isentropic compressibility, intermolecular free length and their excess values for the system (ethylamine +benzyl alcohol). Table -3 shows available volume and their excess values for the system (ethylamine +benzyl alcohol) . The mixture of ethyl amine have been prepared by adding benzyl alcohol in respective system (Table -1 The mixture of ethylamine have been prepared by adding benzyl alcohol in respective system (Table -1 to 4) and the excess functions of these derived properties which are better measure of strength of interactions are also calculated and plotted against mole fraction of ethyl amine (figure -I to IV ). Ethyl amine and benzyl alcohol are polar compounds and in addition the alcohols are associating in nature. Thus the mixture is polar-polar systems. In case of ethyl amine and benzyl alcohol at 30 0 C ,35 0 C, and 40 0 C,the speed of sound, density, molar volume, viscosity and available volume decrease with the increase in amount of benzyl alcohol shown in ( table -1,3 & 4) and figure( I and IV), while isentropic compressibility and intermolecular free length increase under similar condition table -2 and figure -II and III. In the system of ethyl amine and benzyl alcohol the excess value of isentropic compressibility (βs E ), excess value intermolecular free length ( L f E ) are negative and the value of Nissan's parameter (d) are positive .The excess values of (βs E ) and (L f E ) are negative in amine rich mixture and positive in alcohol rich mixtures. The magnitude of change in (ethylamine + benzyl alcohol) system is higher and the sign and magnitude of the variation of (βs), (L f ) and ( d ) indicate a weak interaction. In this case the π electrons of benzene ring are also supposed to be involved in the interaction.
CONCLUSION:
Hence it can be concluded from these studies of ultrasonic speed, density and viscosity measurements that the negative value of excess molar volume (Vm 
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